We propose to address the issue of quality of digital library objects in the Computational Science Education Reference Desk by applying a verification, validation, and accreditation workflow to the review of learning objects. 
APPLYING VV&A TO CSERD
As the pathway to information for library users changes from traditional use of professionally edited materials to online use of digitally published materials, users face greater challenges in finding materials that they can trust than ever before. Previous studies show educators seek quality materials where quality is primarily defined as scientifically accurate materials. [2] In order to help steer online users to appropriate materials, the Computational Science Education Reference Desk (CSERD), a Pathways project of the National Science Digital Library, is applying verification, validation, and accreditation (VV&A) processes to the selection and description of digital learning objects in computational science education. [1] Along with the growth of the internet, there has been a growth of interactive materials created by math and science professionals, students, and interested citizens. These materials range in quality, where we define for this case quality implying not just scientific accuracy, but also a well documented architecture, software that runs, the inclusion of educational materials, and accurate documentation of the intended audience. Some of these models being posted online are excellent, meeting all criteria for quality materials. Some of these models are scientifically accurate, but are missing key elements needed in order for educators and learners to make the best use of the learning object-educational support materials are missing, the theory behind the model is not documented, or the input parameters for the model are not documented. Some models being placed online may be correct, but lack sufficient information attached to the object to help someone determine whether the information is correct. Some of the models being placed online are poor-the software has bugs, and the science is incorrectly applied, out of date, or even incorrect. Our goal is to refine a VV&A process such that educators visiting CSERD can easily distinguish educational materials that have been effectively reviewed for scientific accuracy and learning standards by appropriate subject matter experts.
Metadata elements will be added to our database to describe the results of the Verification, Validation and Accreditation process. We are implementing and where necessary developing metadata, controlled vocabularies, and workflows to manage the VV&A process and to annotate learning objects with information about both state and national learning standards.The prototype for the process we will be implementing is that used to develop the learning objects in Project Interactivate (http://www.shodor.org/interactivate); a collection of roughly 100 field tested online interactive computer models to explore mathematics concepts. Our experience with Project Interactivate was that the feedback loop of having teachers and faculty testing the materials as part of the VV&A process was invaluable. Our challenge is to develop an effective VV&A workflow that can scale to the entire CSERD digital library. Currently, we are gathering information and best practices from our own experiences with Interactivate as well as collaborating with other educational digital libraries to gleam ideas from their experiences.
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